Local application of halothane, isoflurane or sevoflurane increases the response to an electrical stimulus in humans.
Volatile anesthetics may interfere with pain perception. This study investigates the effect of halothane, isoflurane and sevoflurane when applied locally, to the response of an electrical stimulus. In this randomized control double-blind crossover study 70 volunteers were studied. In experiment 1 (30 subjects), equipotent liquid volumes of halothane 1 ml, isoflurane 1.5 ml and sevoflurane 2.7 ml were randomly applied on one forearm for 30 minutes. The other forearm received water. Both forearms were exposed to an electrical stimulus. The experiment was repeated the following day in a reverse fashion. In experiments 2 (20 subjects) and 3 (20 subjects) the response to the same stimulus was tested after local application of 2, 4, and 6 ml of halothane or 5 ml of sevoflurane respectively. Low doses of the three anesthetics were associated with an increased response to the electrical stimulus (F = 8.940, df = 1,174, P = 0.003). Higher doses of halothane and sevoflurane had no effect on the response (F = 2.358, df = 1,114, P = 0.127 and t = 0.840, df = 19, P = 0.411 respectively). Low liquid volumes of volatile anesthetics, when applied locally to the skin enhanced the response to an electrical stimulus but higher volumes had no effect.